Little work dealing with the evaluation of aquaculture system sustainability has so far been undertaken on a global and comparative basis. Moreover, such work is mostly based on very unbalanced approaches in terms of the dimensions of sustainable development that are taken into account. The approach adopted in this article is designed to encompass all the dimensions of sustainability including the institutional one (governance). The taking into account of this latter, in particular, together with the role played by aquaculture in sustainability at the territorial level gives the approach its original and innovative nature. The process of establishing the checklist of sustainability indicators in aquaculture relies on a hierarchical nesting approach which makes it possible to link indicators with general sustainability criteria and principles. At once multidisciplinary and participatory, the approach compares several countries with highly differentiated types of aquaculture system. An original finding from this work is that the technically most intensive farming model scores better than more extensive systems, which might have been thought to be closer to natural systems in their environmental dimension and therefore intuitively more 'sustainable'. This result suggests relating sustainability outcomes to the level of control and of devolved responsibilities.
Introduction
In the last 30 years, aquaculture has experienced an unprecedented development in global animal production with an average yearly growth rate of over 10% between 1980 and 2000 (FAO 2010 . Over the same period, capture fisheries saw their progression gradually grind to a standstill and growth stopped in 1995. The growth of aquaculture, despite its benefits and the fact that it is the only way to meet the increase in demand for sea products, evaluated at 192 -270 Mt in 2050 (Wijkström 2003; Merino et al. 2012) , raises a certain number of issues directly related to its sustainable development. 
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Our approach has been designed to encompass all the dimensions of sustainability, including the 57 traditional pillars (economic, social and environmental) as well as the institutional one (governance). A 58 distinctive feature of the approach is that it addresses not only the sustainability of fish farms but also 
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Moreover, our approach is based on the hypothesis that sustainable development is a new reference 68 framework which, in order to be taken on board, requires specific learning processes, the so-called 
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Rainbow trout farming is an intensive farming system based on a high input level and on a high 84 stocking rate. Currently, in Brittany, the number of trout farms is decreasing, farms are being 85 concentrated, and overall production is decreasing due to numerous constraints: environmental 86 constraints, social constraints (farming activity acceptance, product image, etc.), along with regulatory 87 and economic constraints (input cost variation, competition with salmon, etc.). 
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The process used for the EVAD project is characterized by its transdisciplinary approach (Jahn et al. 
132
The co-construction methodology can be divided into three phases: 1) a first preparatory phase to 133 establish a diagnosis of the areas using surveys and expert opinion; 2) a selection/validation phase in 
163
The approach was validated in the six aquaculture systems studied under the project. The diagnoses 164 of the sustainability of aquaculture systems were first established for each area (territorial diagnoses, § 165 3.1), then at global level by developing a synthesis of these diagnoses (into a meta-diagnosis, § 3.2).
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These diagnoses were undertaken at the criterion level, which is the most relevant analytical level to 167 qualify the sustainability factors of these systems, and complemented by the LCA ( § 3.3). 
220
In the case of polyculture in Cameroon, only two impact categories showed high levels: eutrophication 221 and water dependency, due to the poor capacity of the system to make use of the nutrients provided productivity of the system and, as a result, the quantity of inputs did not produce sufficient output; and 225 the same was true for land and water.
226
In Pangasius fish farms in Tangkit, the predominant impact was the use of net primary production due 227 to excess levels of fish meal (based on local species and trash fish) incorporated into the feed. 
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Brittany is thought to have a higher impact as it uses fresh water, a natural resource considered to be 247 under threat. As a result, principles relating to territorial carrying capacity and ecological performance 248 at farm level were selected. However, when impacts were calculated in tonnes of fish, they were lower 249 than those found in Mediterranean marine cages.
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The Filipino fish farms of Pampanga which are spread over significant areas and are therefore 251 assimilated to extensive practices, were not considered by actors to have worrying environmental 252 impacts despite high levels of impact on climate change and acidification per tonne of fish.
253
In the case of Cameroon, there was some consistency concerning the hot spot of the system, which 254 was the high release of nutrients into the environment (reflected by the eutrophication indicator).
255
The two Indonesian fish farming systems appeared particularly well optimized and their impact, 
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The larger the area of the kite, the more sustainable the aquaculture system 470 471 
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Values for Water Dependence have been log10-transformed 
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